predation, situation around the nest, and the behavior of both predators and parents.
I used 8 mm video tape recorder to determine following three factors on the breeding failure of the Rufous Turtle Dove: first, species of the main predator, second, the parent's behavior against predators, third, relationship between the loss of offsprings and predation. It will serve the identification of the predator species from the nest appearance.
The study was carried out at the campus of University of Tsukuba (36'05'N, 140' 07'E), Ibaraki, Japan.
In 1993, at most five VTRs (one SONY Handycam and four SONY video walkman compo) were set from dawn to sunset, except for rainy days and the early morning when the weight and tarsus length of the nestlings were measured.
They were set near 49 nesting tree for 484 camera days during the dove's breeding season, March to November. The VTR was also used in the season of 1991 and 1992, for 46 nests for 53 camera days and 34 nests for 38 camera days, respectively. After the predation, I examined the nests in order to find some traces of predation.
Eight predations were recorded throughout three years (Table 1) : five cases (three cases of eggs and two cases of nestlings) by the crows (one case by jungle Crow, two by Carrion Crows, and two by either species) and three by the Azure-winged Magpie Cyanopica cyana (eggs), Blue-green Snake (nestlings), and Domestic Cat (nestlings).
The dove's clutch size was usually two and both of two eggs or two nestlings were always predated at the same day, except for one case that only one egg was taken away by a crow on the first day and another egg was gone on the next day. Crows and cats took the offsprings away from the nest, not eating there, but the snake stayed in the nest for about 10 minutes and eating the two nestlings there. The cat approached the nest very slowly (it took 6 minutes from the beginning of tree climbing to the attack on nestlings), and suddenly jumped on the nestlings and took one nestling away in mouth and dropped another one after holding them for one minute to kill. The crows and magpies stayed in the nest for a very short time, usually less than ten seconds, and took the two eggs or nestlings away from the nest. In only one case, a Carrion Crow stayed on the nest for about one minute to hold two eggs in the bill all at a time in vain. The crow finally flew away holding one egg in the bill and came back after four minutes, taking the another egg away.
Avian species usually attackd the dove's nest early in the morning, except for one case that the crow predated the eggs at 14:36. It is probably because there are few people or vehicles in the early morning and avian predators are active then. A cat and snake were recorded to attack in the afternoon.
Breeding stage when predation occurred varied from incubation period to more than 10 days after hatching. Magpies attacked eggs and snakes did young nestlings. One direct observation showed that the Blue-green Snake can also attack during incubation period.
The crows predated most often and throughout the dove's nesting cycle, from eggs to older nestlings. They were more frequently observed than other predators in the study area. Therefore, two species of the crow were the main predators of the nests of the Rufous Turtle Dove in the study area. The parent dove mostly flew away from the nest when predators approached, but one dove showed antipredator behavior against a snake. When the snake approached the nest, the parents raised their wings and beat them down several times before flying away. This was similar to the antipredator behavior against a researcher (KAMEDA in prep.). Eight cases of egg or nestling loss were observed in all the periods of VTR setting and all of them were caused by predation.
That is, the predation was the only cause of the loss of offsprings.
Therefore, it is not unreasonable to suppose that almost all the disappearance of eggs or nestlings are due to predation.
The disappearance of offsprings was most often seen among the dove's breeding failure, accounting for about 80% of it (n=163). Thus the predation is the most important factor of the breeding failure of the dove.
The predators did not destroy the nests when they attacked eggs and nestlings. No difference was recognized in the appearance of the nests attacked by the different predators in the records of video tape. Besides the video observations, I found a few nests that were broken after the offsprings disappeared. Relatively big or strong predators might destroy the nests, but the cat that is most possible to destroy the nest in the study area did not destroy the nest at all in the VTR records, Thus, it is quite difficult to infer the predator species only from the change in nest appearance.
In this study, I showed 1) two species of the crow as the main predator of the dove's nest, 2) the parent dove's threatening behavior against a snake, 3) all the disappearance of the offspr- 
